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MIIK7 F04F5/54 
CKBaacHHHaa CTpyiteaH ycTaHOBKa h cnoco6 ee pa6oTbi npn Kapoxaace ropH30HTajibHBix 

CKBa>KHH 

H3o6peTeHHe othochtch k o6jiacTH HacocHoft tcxhhkh, npeHMymecTBeHHO k 

CKBaMCHHHbIM CTpVHHblM yCTaHOBKaM JUIA flo6BIHH He(J)TH H3 CKBEDKHH. 

H3BecTHa CKBa^cHHHM CTpyHHaa ycTaHOBKa, BKJnoHaiomaH ycTaHOBJieHHtra b 
CKBa)KHHe Ha KO.iOHHe HacocHO-KOMnpeccopHtix Tpy6 crpyftHbifi Hacoc h pa3MemeHHbm 
HH>Ke CTpyftHoro Hacoca nep4>opaTop. (cm. aBTopcKoe CBHfleTejibCTBO SU 1146416, E 21 B 
43/116,23.03.1985). 

pfa yKa3aHHoro BBime aBTopcKoro cBH^erejiBCTBa 1146416 H3BecTeH cnoco6 pa6oTbi 
CKBa>KHHHOH ctp>tihoh ycxaHOBKH, BKmoHaiomHH cnycK B CKBaaCHHy KOJIOHHBI HaCOCHO- 
KOMnpeccopHWx Tpy6 co CTpyfiHbiM HacocoM, naKepoM h nep^opaTopoM, pa3MemeHHe 
nep4>opaTopa nporaB npo^yicTHBHoro njiacra h noapbiB nepcfroparopa c nocjiejjyiomefi 
npoKaHKofi 5khakoh pa6oneH cpeflM nepe3 CTpyflHWH Hacoc 

^aHHan ycrraHOBKa no3BOJiaeT npoBOOTTb nep<J>opaitfno cKBaacHHBi h 3a chqt 3Toro 
HHTeHCH^HMHpoBaTB oncanKy H3 CKB2UKHHBI pa3JiHHHBix ro 6bib aeMBix cpea, HanpHMep He^TH, 
OOTaico flaHHan ycrraHOBKa He no3BOJiaeT npOBO,mm> HccjieflOBaHHe npHCKBaacmraoH 30HM 
njiacroB, hto b pa^e cjiynaeB npHBO^HT k chh^cchhio 3<j)4>eKTHBHocTH pa6oT no 

HHTCHCH(j)HKaiJHH pa60TBI CKBa»CHHBI H3-3a OTCyTCTBHJI HH^OpMaipDH O TOM, K3K pa60T3K)T 

nepcfropHpoBaHHHe njiacrbi. TaKHM o6pa30M, 34>$ckthbhoctb npoBO^HMOH pa6ora no 
^peHHpoBaHHK) cKBaaoiHbi He AaeT oaoiflaeMbix pe3yjibTaTOB. 

HanSojiee 6jih3koh k H3o6peTeHmo b nacrn ycTpoficTBa, khk o6i>eKTa H3o6peTeHHH, no 
TexHHHecKOH cymHocra h flocraraeMOMy pe3yjn>TaTy xbsislvtcsl cKBaacHHHaa CTpyftHaa 
ycxaHOBKa, coflepacamaa ycTaHOBJieHHBie Ha kojiohhc HacocHo-KOMnpeccopHBix xpy6, naicep c 

I^eHTpaJIBHLIM KaHaJIOM H CTpyHHBlH HaCOC C aKTHBHBIM coeuiom, KaMepoH CMemeHEW H 

npoxoOTHM KaHaJIOM c nocaflOHHBiM MecTOM juisl ycTaHOBKH repMeTH3Hpyiomero y3Jia c 
oceBHM KaHanoM, npH stom ycraHOBKa CHa6»ceHa H3JiynaTejieM h npneMHHKOM- 
npeo6pa30BaTeJieM <J>H3H*iecKHx nojiefi, pa3MemeHHBiM b noanaKepHoft 30He co cropoHBi 

BXO^a B CTpyHHBlH HaCOC OTKaHHBaeMOH H3 CKBa3KHHH cpeflM H yCTaHOBJieHHBIM Ha 

KapoTa)KHOM Ka6ene, nponymeHHOM nepe3 oceBbft KaHaji repMeTH3Hpyiomero y3Jia, Bbixofl 
CTpyilHoro Hacoca nojaanoneH k npocTpaHCTBy, oKpyacaiomeMy icojioHHy Tpy6, bxoa KaHaaa 
no#BO#a onca^HBaeMofl cpeflw CTpyfiHoro Hacoca noAKJnoneH k BHyrpeHHeH nojiocra 
kojiohhbi Tpy6 HH^ce repMeTH3Hpyionxero y3Jia, a bxoa KaHana no^ann aomKOH paGoneft 
cpeflbi b aKTHBHoe conno noflKjnoneH k BHyrpeHHefi hojiocth kojiohhbi Tpy6 Bbnne 
repMexH3Hpyiomero y3Jia. (cm. naTeirr RU, 2121610, F 04 F 5/02, 10.11.1998). 

Hb 3Toro ace naTeHTa H3BecTeH cnoco6 pa6oTBi CKBaacHHHofi cTpyflHofi ycraHOBKH, 
BKjnonaiomHii ycTaHOBicy Ha kojiohhc HacocHo-KOMnpeccopHBix Tpy6 cTpyHHoro>nacoca. ; c 
npoxo^H^iM KaHaJIOM h naKepa, cnycK 3toh c6opKH b CKBaaomy, pacnaKepoBKy naKepa h 
co3AaHHe neo6xojmMOH aenpeccHH b nozuiafcepHOH 30He nyreM oncaHKH cTpyfiHBiM HacocoM 
^omKoii cpe,ip>i H3 noAnaKepHOH 3ohbi 

fl^aHHBie cKBaacHHHaa CTpyfiHaa ycTaHOBKa h cnoco6 ee pa6oTBi no3BOJiHK>T npoBOAHTB 
pa3JraHHBie TexHOJiorHHecKHe onepai^HH b CKBaKHHe mwce ypoBRH ycTaHOBKH CTpyilHoro 
Hacoca, b tom HHCJie nyreM chhkchm nepena^a AaBJieHHH najx h no^ repMeTH3HpyiomHM 
y3JioM. O/maKO AaHHan ycraHOBKa He no3BOJiaeT b nojmoii Mepe Hcnojn>30BaTB ee 
bo3mo)khocth, nocKOJiBKy OHa no3BOJiHex npoBOflHTB Hccjie^OBaHHe npoflyKTHBHWx nopoA 

TOJIBKO B CTBOJiaX 6JIH3KHX K BepTHKaJIBHBIM, HTO Cy^CaCT OGjiaCTB HCnOJIB30BaHHH ^aHHBIX 

cnoco6a pa6on>i h cKBa^cHHHofl cipyHHOH ycTaHOBKH jsjw ero peajm3aimH. KpoMe toto, 
pa3Mepbi crpyflHoro Hacoca He onTHMH3HpoBain>i %nsi npoBe^eraDi pa6oT no HccjieAOBaHHio 
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CKB2DKHH C OTKpblTbIM CTBOJIOM npH HCnOJH>30BaHHH CTpyHHOTO HaCOCa COBMeCTHO C 
aBTOHOMHHMH KapOTaHCHblMH MOAyJIHMH. 

3aAaneii, Ha peraeHne KOTopoft HanpaBJieHO HacroHfflee H3o6peTeHnc, HBJiaeTCfl 
HHTeHCH^HKauH^ pa6oT no HCCJieflOBaHHK), HcnwraHHio h no^roTOBKe ckbeokhh b nepByio 
onepej^b cKBa>KHH ropH30HTaJibHbix h 6ojii>nioH KpHBH3HM, onTHMH3amm pacnojioaceHiia H 
pa3MepoB CTpyfiHoro Hacoca npH ero pa6oTe COBMeCTHO c KapoTaacHHM npn6opoM h 3a cneT 
3Toro noBbmieHHe Haj^encHOCTH pa6oTbi CKBaacHHHofi CTpyimoH ycraHOBKH. 

YKa3aHHaH 3aAana b nacra ycTpoifcTBa, Kax o6i>eKTa H3o6peTeHHa, peinaeTca 3a cneT 

Toro, hto cKBa>KHHHan cTpyfiHaa ycrraHOBKa coAep>KHT ycTaHOBJieHHbie Ha kojiohhc Tpy6. 

naKep, cTpyflHBifi Hacoc, b Kopnyce KOToporo pa3MemeHbi conjio h KaMepa CMeineHH* c 

AH<t>4>y3opoM, a TaioKe BbinojraeH cTyneHHarbift npoxoAHofi KaHaji h, ycraHaBJiHBaeMbiH b 

cryneHHaTOM npoxoAHOM xaHaJie repMeTH3HpyiomHH y3eji c oceBbiM KaHajiOM, npH stom 

nepe3 oceBOfl KaHan repMeTH3Hpyiomero y3Jia nponymeHa c B03MO>KHOCTbK> oceBoro 

nepeMemeHM oth ochtc JibHO repMeTH3Hpyiomero y3Jia rH6xaa Tpy6a, Ha hhechcm Komje 

KOTopofi ycTaHOBJieH KapoTaacHbifi npH6op ajih H3MepeHHS 4>H3HHecKHX BejmHHH, HanpHMep 

y^ejibHoro ajieiopHHecKoro conpoTHBJieHHfl ropHbix nopoA, npH stom cTpyiiHbiH Hacoc 

ycraHOBJieH HaA npoAyKTHBHbiMH njiacraMH cKBaHCHHbi Ha paccTOHHHH h, paBHOM 

P -AP 
h >_™ ,r^e 

go- 

h - BepTHKajibHaa cocTaBJunoiAaa paccTwnraa ot cnpyHHoro Hacoca ao noAonrebi 
npoAyKTHBHbix miacTOB, M\ 
Pnji - njiacTOBoe AaBJieime h/m 2 ; 

AP - MaKCHManbHO aonycTHMaH BejiHHHHa AenpeccHH Ha npoayKTHBHbiH njiacr, h/m ; 
g - ycKopeHHe cbo6oahoto na^eHHH m/c 2 ; 

O - HJIOTHOCTb 5KHJ5KOCTH B CKBaHCHHe KZ/m , 

a cTpyHHbiH Hacoc BbmojmeH co « cjie^yiomHMH cooTHomeHHHMH pa3Mepos: oTHomeHHe 
AHaMerpa bxoahoto ceneHHH KaMepbi cMeinerora D KC k AHaMeTpy BbixoAHoro ceneHHH conjia 
D c cocTaBJMeT ot 1,1 AO 2,4, OTHomemie othhbi KaMepbi CMememui Lk k AHaMeTpy bxoahoto 
ceneHHfl KaMepbi CMemeHHfl D KC cocTaBJiaer ot 3 ao 7, OTHOineHHe jryraHbi conjia L c k 
AHaMerpy ero BbixoAHoro ceneHHa D c cocraBjraeT ot 1 ao 8, paccroaHHe L ot bmxoahoto 
ceneHM conna ao bxoahoto cenemiH KaMepbi cMemeHH* cocTaBJweT ot 0,3 ao 2 AHaMeTpoB 
BbixoflHoro ceneHHH conna D c , a yroji a HamiOHa o6pa3yiomeH OT^4>y3opa k npoAOJibHoft och 
OT$$y3opa cocTaBJiaer ot 4° ao 14°. 

TnGKafl Tpy6a co CTopoHbi ee HH^oiero Komja moxcct 6bm> BbinoxtHeHa c OTBepcTHHMH 
b ee creHKe, a BHenraira AHaMeTp th6koh Tpy6bi Drr MoaceT cocraBJMTb ot BHenraero 
AHaMerpa repMera3npyiomero y3Jia D r BejiHHHHy, paBHyio: Drr < (0,3-0,7) D r . 

B nacTH cnoco6a pa6orbi, KaK o6*beicra H3o6pereHHH, nocTaBJieHHan 3aAana peinaeTCH 
3a chct Toro, hto b ciioco6e paSoTbi cKBa^KHHHOH crpyHHOH ycTaHOBKH, 3aiaiK>HaiomeMCfl B 
tom, too cnycKaiOT b cKBa^cHHy Ha HacocHO-KOMnpeccopHbix Tpy6ax CTpyfiHbifi Hacoc co 
CTyneHHaTbiM npoxoAHbiM KaHanoM b ero Kopnyce h, pacnojioHceHHbifl HH^ce crpyiiHoro 
Hacoca, naKep c npoxozmbiM KaHajiOM, ixpn AOcmaceHHH 3aaaHHofi rny6HHbi npoH3BOAHT 
pacnaKepoBKy naKepa, npHHeM nocJieAHHH ycTaHaBJiHBaiOT Bbime HccneAyeMbix 
npoayKTHBHbix nuacTOB, Aajiee Ha nponymeHHofl nepe3 repMeTH3HpyiomHH y3eji ra6Koft 
Tpy6e c nep$opHpoBaHHbiM hh^chhm ynacncoM onycKaiOT no kojiohhc Tpy6 h ycraHaBJiHBaiOT 
b 30He npOAyKTHBHbix iuiacTOB pacnojio^ceHHbiH Ha hhtkhcm KOHite th6koh Tpy6w 
KapoTaacHbifi npH6op, npH 3tom b npoijecce cnycKa b npoxo^HOM KaHajie CTpyfiHoro Hacoca 
ycTaHaBJiHBaiOT repMeTH3HpyiomHH y3eji, a b creojie cKBa^HHbi nocpeACTBOM KapoTa^moro 
npH6opa npoH3BOAHT peracTpamno ^ohobbix 3HaHeHHH 4>n3HHecKHX napaMeTpoB 
npHCKBa^cHHHOii 30HM npoAyKTHBHMX njiacTOB, noTOM noAaioT b conjio CTpyftHoro Hacoca 
>KHAKyio pa6onyio cpe«y, co3AaBaa b noAnaxepHOM npoarpaHCTBe CKBa>KHHbi p^A pa3JiHHHbix 
no BejiHHHHe AenpeccHii, vl npn k^kaoh BeJiHHHHe AenpeccnH H3MepaiOT ac6ht cKBa>icHHbi, 
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nocjie 3Toro npoBOflHT 3aMepw $h3hhcckhx napaMCTpoB npoAyKTHBHBix iuiacTOB h 
nocnynaiomero b cKBa^aray njiacTOBoro <J>jnon#a, nepeMemaa Ha th6koh Tpy6e baojib 
nocjiexumx KapoTa>KHi>iH npH6op, a nocjie 3aBepmeHHa 3aMepoB npoBOjurr nojjteM 
KapoTa^oioro npH6opa Ha noBepxHOcn>, a TaioKe aenaicepoBKy naxepa h ocymecTBnniOT 
noffbeM kojiohhbi Tpy6 co cTpyftHBiM HacocoM h naicepoM. 

KpoMe Toro, mohcct 6bttb npoBeaeHO #onojiHHTejiBHoe HCCjieaoBaHHe np o/jyimiBH bix 
nuacTOB, jjjix Hero no rn6KOH Tpy6e nepe3 ee nep<i>opHpoBaHHBiH hhhchhh ynacTOK 
3aKaHHBaioT b cKBaacHHy >khakoctb c eh o m sjibhbimh cj)H3HHecKHMH cBOHCTBaMH, HanpHMep, c 
aHOManBHO bbicokhm ceneHHeM 3axBaTa TenjiOBBix HefiTpoHOB, huh npoH3BOflHT XHMHHecxyio 
o6pa6oncy npHCKBaacHHHOii 30hbi npo,nyKTHBHBix njiacTOB, 3aaaBJiHBafl XHMHHecKHe 
peareHTBi b npojttyKTHBHBie njiacTBi, nocjie nero npoH3Bo;uiT HccjieaoBaHHe npoflyKTHBHBix 
njiacTOB, npn 3tom HcaneflOBaHHJi nocpej^CTBOM KapoTa>KHoro npH6opa npoBOjyiT KaK npn 
paGoTaiomeM, Tax h npn Hepa6oTaK>meM CTpyiiHOM Hacoce. 

AHanH3 pa6oTBi CKBa^cHHHOH CTpyiiHOH ycTaHOBKH noKa3an, hto Ha#e>KHOCTb pa6oTBi 
ycTSHOBKH moecho noBBicHTB KaK nyreM onTHMH3ai^HH nocjiejotOBareiiBHocTH A6HCTBHH npn 
HcnBrraHHH h ocbochkh cKBa^cHH, b nepByio onepeflB c otkpbitbim h/hjih KpHBOjmHefiHBiM 
ctbojiom, tsk h nyreM 6ojiee onxHMajiBHoro pacnoHOEceHHa b cKBaacHHe crpyHHoro Hacoca h 
BBmojiHeHHst nocjieaHero co cTporo onpefleneHHBiMH pa3MepaMH. 

Ebljio BBWBJieHO, hto yKa3aHHaa BBinie nocjieflOBarenBHocTB a^hctbhh no3B0jmeT 
Han6oJiee 3<})(|>eKTHBHO HcnoJiB30BaTB o6opyzjOBaHHe, KOTopoe ycTaHOBJieHO Ha kojiohhc Tpy6 ? 
npn npoBeAeHHH pa6oT no HCCJieaoBaHHio h HdiBrraHHio npoflyKTHBHBix njiacTOB ropHBix 
nopofl, npH 3tom co3flaHbi ycjioBHa flJiH noJiyneHHW nojiHOH h flocroBepHOH HH<j>opMamiH o 

COCTOflHHH npOflyKTHBHBIX nJiaCTOB. IlyTeM C03flaHHfl PW pa3JIHHHBIX flenpeCCHfl CTpyHHBIH 

Hacoc co3^aeT b ckb agorae 3a#aHHBie bcjikhkhh nepena#a aaBJieHHa, a c noMonjBio 
KapoTa^cHoro npn6opa npoBOflHTca nccjieflOBaHHe h Hcm>rraHHe CKBaaofflBi. OOTOBpeMeHHo 
npeflocTaBjraercs bo3mohchoctb KpHTponHpoBaTB BejraHHHy aenpeccmj nyreM ynpaBJieHHH 

CKOpOCTBK) npOKaHKH 2CH.HKOH pa60HCH CpeflBI. IlpH npOBe^eHHH HCnBITaHRH njiacTOB MOECHO 

peryjrapoBaxb peaoiM oncaHKH nocpe^cTBOM H3MeHeHira flaBJieHHUi ^khjjkoh paGonefi cpe;*Bi, 
noAaBaeMOH b comio CTpyfiHoro Hacoca. YcxaHOBKa Kapof a>KHoro npH6opa Ha thSkoh Tpy6e 5 
KOTopaa nponynxeHa nepe3 repMexH3HpyK>njHfi y3eji c bo3mo»choctbio oceBoro nepeMemeHHH 
no3BOJineT npoBecra SoJiee KanecrBeHHyio pa6oTy no Hccjie^oBaHmo CKBaacHH&i h 
noATOTOBKe ee k pa6oTe, a TaioKe no3BomieT 6e3 nepeycTaHOBKH cKBaxcHHHOfl cxpyfiHOH 
ycxaHOBKH npoH3BecTH o6pa6oTKy pKBa>KHHBi h no/jroTOBKy ee k SKcnjiyaTaijHHi hto Taotce 
no3BOJweT ycKOpHTB h yirpocTHTB npoijecc HcnBrraHiui h no^roTOBKH cKBaaaiHBi k pa6oTe. 
TaKHM o6pa30M, AaHHBie ycxaHOBKa h cnoco6 ee paSoTBi no3BOJweT npoBOflHTB KanecrBeHHoe 
Hccne^oBaHHe h HcnBrranHe CKBa^KHH nocjie 6ypeHH«, a TaioKe no^roTOBKH CKBaacHHBi k 
3KcnjiyaTai|HH c npoBej^eHHeM BcecTopoHHero Hccjie^oBaHHfl h Hcm>rraHHa b pa3JiHHHBix 
pe^cHMax. 

B xofle HCCJie^oBaHHH 6Bpio ycxaHOBJieHo, *rro jijix nonyneHHa ro cTOBepHOH 
HH<J>opMamiH Heo6xoOTMO pacnoJiairaTB ctpyHHBiH Hacoc Ha# nJiacraMH Ha onpeAeneH'HOH 

BBICOTC ITpH 3TOM B03HHKJia HeoGxOOTMOCTB BBHIOJIHeHHH CTpyHHOrO HaCOCa C 

onpe^ejieHHBiMH cooTHomeHHHMH pa3MepoB jxjvl comacoBaHH^ pa6oTBi cipyiiHoro Hacoca c 
pa6oTOH KapOTaMCHoro npn6opa. Tojibko b stom cjiynae y^anocB ao6htboi noJiynemiH 
HcnepnBiBaionxeH o6i>eKTHBHofi HH^opMauHH o coctohhhh npoflyKTHBHwx nopo^ nuacTOB 

TaKHM o6pa30M, yKa3aHHaa BBime coBOKynHocTB B3aHM03aBHCHMBix napaMeTpoB h 
nocjie.aoBaTenBHOCTH fleficxBHfl o6ecneHHBaK>T AOcnwceHHe BBraojmeHHH nocTaBJieHHOH b 
H3o6peTeHHH 3a^aHH — hhtchch^hk^ixhh pa6oT no Hccjie^oBaHHio h ncnBrraHHio cKBa^CHH c 

KpHBOJIHHefiHBIM, B TOM HHCJie OTKp^JTBlM CTBOJIOM, a TaK»Ce OnTHMH3aiXHH pacnOJIOMCeHHH H 

pa3MepoB CTpyflHoro Hacoca npn ero pa6ore cobmcctho c KapoTaacHBiM npn6opoM h 3a cneT 
3Toro noBBnneHH^ h aj^e^CH o cth pa6oTBi cKBaMomHofl CTpyfiHOH ycraHOBKH. 
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Ha <|>Hr. 1 npeacTaBJieH npoaojitHuE pa3pe3 ycranoBKH, Ha <J>hi\2 npeflcraBneE 
yBejiHHeHO Bun I Ha $nr. 1 

CKBa>KHHHan CTpyHHaa ycraHOBKa coflepxorr ycraHOBJieHHBie Ha kojiohhc Tpy6 1. 
naicep 2, cTpyHHtm Hacoc 3, b Kopnyce 4 KOToporo pa3MemeHti conjio 5 h xaMepa cMemeHRS 
6 c OT$$y3opoM 7, a TaK)Ke bbhiojihch cTyneH^arrbiH npoxoOToii xaHaji 8. B (rryneHHaTOM 
npoxoAHOM KaHa?ie 8 ycTaHOBJieH repMeTH3HpyioinHH y3eji 9. Hnace naicepa 2 Ha j-h6koe 
ipy6e 10 ycTaHOBJieH KapoTaacHBift npn6op 11 jxjvl H3MepeHHa $h3hhcckhx Be.THHHH. 
HanpHMep yaejiBHoro ajieicrpHHecKoro conpoTHBJieHHH ropHbix nopofl. OrpyHHBiH Hacoc 5 
ycTaHaBJiHBaiOT b CKBaacHHe nan npoflyKTHBHBiMH miacraMH Ha paccTOHHHH h, paBHOM 


go- 

h - BepTHKajiBHaa cocTaBJiHiomaa paccToaHHJi ot crpyflHoro Hacoca no noflouiBBi HHTepBans 
npOJD(yKTHBHBIX njiacTOB, M\ 
Piu, - miacTOBoe ^aBJieHHe h/m 2 ; 

AP - MaKCHMaJiBHO AonycTHMaa BejiHHHHa aenpeccHH Ha npojotyKTHBHBiH njiacT, h/m ; 
g - ycKopeime cBo6o,zmoro na#eHHfl m/c 2 ; 

0 - IIJIOTHOCTB 7KHAKOCTH B CKBaECHHe KZ/m* . 

CxpyHHfcifi Hacoc 3 BbinoJiHen co cnejDtyionmMH cooTHOineHHHMH pa3MepoB: 
OTHOinemie anaMeTpa BxoflHoro ceneHHH xaMepu cMeineHHH 6 D KC k flHaMeipy BBixozmoro 
ceneHHH coroia 5 D c cocTaBJineT ot 1,1 no 2,4, OTHomeirae ajihhh KaMepw cMemeHita 6LkK 
OTaMerpy BxoflHoro ceneHHfl xaMepti cMemeHHfl 6 D KC cocTaBJiaeT ot 3 no 7, OTHomemie 
OTHhbi comia 5 Lc k £HaMeTpy ero BBixoflHoro ceneHHH D c cocTaBJiaeT ot 1 no 8, paccTOHHHe 
L ot BBixoAHoro ceneHHfl conna 5 no Bxo/jHoro ceneHHH KaiviepBi CMemeHHfl 6 cocTaBJiaeT ot 
0,3 no 2 AHaMeipoB bbixoototo ceneHHa conna 5 D c , a yroji a HaiaioHa o6pa3yiomeH 
OT4>$y3opa 7 k npo.aojiBHOH och flH(|><i)y3opa ? cocTaBJiHer ot 4° no 14°. Co CTopoHBi BLixofla 
hx cTpyHHoro Hacoca 3 MO^ceT 6bitb ycTaHOBJieHa 3amErraaH HanpaBJunomaa BTymca 12. 
KOTopaH upeAOTBpamaeT noBpeacfteHHe KapoTaaeHoro npnGopa 11 h crpyfiHoro Hacoca 3 b 
npouecce cnycKa KapoTaacHoro npn6opa 11b pe3yjn>TaTe yzjapa nocjie,zjHero o ctchkh KaHajia 
Ha Btixofle H3 cTpytaoro Hacoca 3. 

TH6KaH Tpy6a 10 co ctopohbi ee HH^aaero Koraja mohcct 6bitb BBraonHeHa c 
OTBepcraHMH 13 b ee CTeHKe, a BHemHHH flnaMeTp th6koh TpySti Dn- cocrraBJiaeT ot 
BHenraero jmaMerpa repMeni3HpyK>mero y3Jia D r BejniHHHy, paBHyio: Drr < (0,3-0,7) D r . 

Pa6oTa cKBa^cHHHOH cnpyHHOH ycTaHOBKH saioiio^aeTCH b tom, hto cnycxaioT b 
CKBaacHHy Ha HacocHO-KOMnpeccopHtix Tpy6ax 1 crpyftHHH Hacoc 3 co cryneHHaTBiM 
npoxoOTHM KaHanoM 8 b ero Kopnyce 4, pacnojio^KeHHBiH imaee cTpytaoro Hacoca 3 naicep 2 
c npoxoflHMM KaHanoM. Ilpn flOcrnmeHHH 3aAaHHOH rJiySHHM np0H3B0fl«T pacnaicepoBKy 
naKepa 2, npiweM nocjie^mHH y CTaHaBJiHB aioT Bwme Hccjie^yeMBix npo^ziyKTHBHBix njiacTOB. 
flajiee Ha nponymeHHofi ^epe3 repMeTH3HpyiomHH pen 9 th6koh Tpy6e 10 c 
nep^opHpoBaHHWM hh^khhm ynacTKOM onycicaioT no Kojuprae Tpy6 1 h y cTaH aB jihb aioT b 
30He npoflyKTHBHBix njiacTOB pacnojio^ceHHBrB Ha hhhchcm Komxe th6koh Tpy6bi 10 
KapoT£OKHBiH npH6op 11. B npoaecce cnycKa b npoxoOTOM KaHajie 8 crrpyHHoro Hacoca 3 
y CTaH aB JiHBaioT repMeTH3HpyiomHH y3eJi 9, b 30He npojotyicTHBHoro rniacra nocpejicrBOM 
KapoTa^CHoro npn6opa 11 npoH3Bo/yrr perncrpauHio ^ohobbix 3HaneHHH ^h3hhcckhx 
napaMerpoB npo^yKTHBHtix njiacTOB. IlpH stom rn6Kaa Tpy6a 10 no3BOJiaeT pacnoJio^cHTB 
KapoTaxcHBiH npn6op 11 b 30He npojtyKTHBHBix nnacroB He3aBHCHMO ot toto b 
npHMOHHHeHHofi huh KpHBOJiHHeHHofl cKBa^oiHe ohh HaxoflHTCfl. flanee no^aioT b conjio 5 
crpyfiHoro Hacoca 3 >KmocyK) pa6onyio cpe^y, co3flaBajj b nojmaieepHOM npocTpaHCTBe 
ckb^khhli p%n pa3jnrmBDC no BejiHHHHe Aenpeccnfi. Ilpn k^>k^oh BejranHHe ^enpeccHH 
H3MepmoT ae6HT cKBa^cHHBi, nocne stoto npoBonaT 3aMepM reo$H3HHecKHX napaMerpoB 
npoAyKTHBHtix njiacTOB, nepeMemafl Ha th6koh Tpy6e 10 b^ojib nocjie/mnx KapoTaKHBiH 
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npH6op 11. nocjie 3aBepmeHHH 3aMepoB npoBo^rr no,zn>eM fh6koh Tpy6bi 10 c Kapoxa>KHbiM 
npn6opoM 1 1 h repMCTH3HpyiomHM y3JioM 9. 

ECJIH B03HHKaeT Heo6xOAHMOCTb, TO npOBOflHT AOnOJIHHTeJIBHOe HCCJie^OBaHHe 

npojsyKm bhbix ariacTOB, ahh Hero no raSicoH Tpy6e 10 nepe3 OTBepcniH 13 ee 
nep(J)opHpoBaHHoro HH)KHero ynacTKa 3aicaHHBaiOT b CKBa^cHHy hch^koctb 14 c aHOMajibHbiMB 
4>H3HHecKHMH CBOHCTBaMH, HanpHMep, c aHOMaJiBHo bbicokhm ceneHHeM 3axBaTa TennoBMX 
HeinpoHOB, hjih npoH3BOAHT xHMHHecicyio o6pa6oTKy npHCKBaacHHHOH 30hbi npoxcyKTHBHtix 
nJiacTOB, 3a^aBJiHBM xhmhhcckhc peareHTBi b npo^yxrHBHtie ruiacTBi, nocjie nero 
npOH3BO£HT Hccjie^oBaHHe npojccyicTHBHBix iuiacTOB. HccjieAOBaHim nocpeacTBOM 
KapoTa^oioro npnSopa npoBOflflT kbk npn pa6oTaiomeM, Tax h npH HepaSoTaiomeM cipyHHOM 
Hacoce 3. 

Hacroamee H3o6peTeHHe Moacer Hafira npHMeHeirae b He4)Te^o6BmaiomeH 
npoMbmuieHHOCTH npH HcntrraHHH h ocbochhh CKBaacHH, a TaioKe b apyrnx OTpacjMX 

npOMBIIIIJieHHOCTH Tfle npOH3BO,HHTCfl A06tIHa pa3JIHHHBIX Cpe^ H3 CKBa^CHH. 


OopMyjia H3o6peTeHHH 


1 . C k Ba>KHHH aii cxpyfiHaH ycraHOBKa, coAepacamaa, ycraHOBJieHHBie Ha kojiohhc Tpy6 ? 
naxep, crpyftHMH Hacoc. b Kopnyce KOToporo pa3MenjeHBi conjio h KaMepa cMeineHHH c 
OT<i><i)y3opoM, a TaioKe BBinojiHeH CTyneHHanbift npoxoAHofi KaHan h, ycTaHaBJiHBaeMWH b 
cTyncHHaTOM npoxoAHOM KaHajie repMeTH3HpyiomHH y3eji c occbbim xananoM, npH stom 
nepe3 oceBOH KaHaji repMeTH3Hpyiomero y3Jia nponymeHa c bo3Mo:khoctbk> oceBoro 
nepeMemeHHfl othochtcjilho repMera3Hpyiomero y3Jia ra6xafl Tpy6a, Ha hhxchcm xoHije 
KOTopoft ycraHOBJieH xapoTaacHBift npH6op ajih H3Mepemwi <J)H3HHecxHx bcjihhhh, HanpHMep 
y^ejitHoro sjiexTpHHecxoro conpoxHBJieHHJi ropHBix nopoA, npn stom CTpyHHBiS Hacoc 
ycTaHOBJieH nan npOAyxniBHBiMH nnacraMH CKBaacHHBi Ha paccTOSHHH h, paBHOM 


11 C , iM^ 

h - BepTHKaJitHaa cocTaBjraiomasi paccTOHHira ot CTpyftHoro Hacoca ao noAomBBi 
npojcyKTHBHBix nJiacTOB,,vf; 
Pnj, - njiacTOBoe AaBJieime h/m 2 \ 

AP - MaKCHMauBHO AonycrHMaa BejiHHHHa Aenpeccnn Ha npoAyxTHBHBifi imacr, h/m ; 
g - ycKopeHHe CBo6oAHoro na^eHHH m/c 2 ; 

O - IIJIOTHOCTB >KHXPCOCTH B CKBaECHHe K2/m 3 , 

a cTpyfiHBift Hacoc BBmojmeH co cjie^yiomiiMH cooTHomeHHHMH pa3MepoB: OTHomeHHe 
AHaMeTpa bxoahoi-o ceneHHH KaMepBi cMemeHH* D KC k AHaMerpy BBixoAHoro ceneHHH conjia 
D c cocTaBJMCT ot 1,1 ao 2,4, OTHomeHHe .zpihhbi KaMepBi CMemeroifl Lr k AHaMeTpy bxoahoto 
ceneHHH KaMepBi cMemeHHH D KC ' cocTaBJiaeT ot 3 ao 7, OTHomeHHe ahhhbi comia L c k 
AHaMerpy ero bbixoahoto ceHeHHaD c cocTaBjraeT ot 1 ao 8, paccTOHHHe L ot bbixoahoto 
ceHemra conjia ao BXOAHoro ceneHHfl KaMepBi cMeinemra cocraBJiHeT ot 0,3 ao 2 AHaMerpoB 
BBixoflHoro ceneHHa conjia D c , a yroji a HamioHa o6pa3yK>mefi AH<J><J)y30pa x npoAOJiBHofi och 
AH<|><i)y3opa cocTaBJiaer ot 4° ao 14°. 

2. CKBaaeHHHafl cipyflHaa ycTaHOBKa no n.l, OTjranaiomaHCH TeM, hto fh6km Tpy6a co 
CTopoHbi ee HH>KHero xoHija BBmojraeHa c OTBepcTHHMH b ee CTemce. 

3. CKBaMOfflHaa crpyHHaH ycTanoBxa no n.l, OTjmHaiomHHCfl TeM, hto BHemHHH 
OTaMeTp th6koh Tpy6si Dn- cocTaBJiaer ot BHennaero AHaMeTpa repMeTH3Hpyiomero y3Jia D r 
BeJiHHHHy, paBHyio: Drr < (0,3-0,7) D r . 

4. Cnoco6 pa6ora cxBaaaiHHOH crpyifflofi ycTaHOBKH, 3aKjnoHaiomHHCH b tom, hto 
cnycKaiOT b cxBaaaray Ha HacocHO-KOMnpeccopHBix Tpy6ax cTpyHHBifi Hacoc co cryneHHaTBiM 
npoxoflHBiM KaHajioM B ero Kopnyce h, pacnojioaceHHBifi HH^ce crpyiiHoro Hacoca, naxep c 
npoxo^HBiM KaHajioM, npn AocncKeHHH 3a^aHHOH rJiy6HHBi npoH3BOA«T pacnaKepoBKy 
riaxepa* npHHeM nocjieAHHfi ycTaH aBJiHBaiOT BBmie Hccjie^yeMBix npoAyxTHBHBix nJiacTOB, 
Aanee Ha nponymeHHOH nepe3 repMeTH3HpyK>mHH y3eji th6koh Tpy6e c nep^opnpoBaHHBiM 
hh>khhm ynacTKOM onycxaioT no KOJioHHe Tpy6 h y CTaH bb jiHBaiOT b 30He npoflyKTHBHBix 
njiacTOB pacnojioHceHHBiH Ha hh^chcm KOHije th6koh Tpy6Bi KapoTamHBiH npa6op, npn stom b 
npouecce cnycKa b npoxoOTLOM xaHane crpyftHoro Hacoca ycTaHaBJiHBaiOT repMerH3HpyioEG[HH 
y3eji, a b crraojie cxBa^cHHBi nocpeACTBOM KapoTa^xHoro npn6opa npoH3BOAaT peracTpaipno 
^ohobbix 3HaneHHH $H3HHecKHX napaMerpoB npoAyxTHBHBix njiacTOB, noTOM no^aioT b 
conno cTpyflHoro Hacoca ^CHAxyio pa6oHyK> cpe^y, co3AaBan b no,onaKepHOM npocrpaHCTBe 
cxBa>KHHBi p^A pa3nHMHMX no BejiHHHHe AenpeccHH, h npn xa>KAofl BejiHHHHe AenpeccHH 
H3Mep^K)T Ae6nT cxBa^KHHBi, nocjie 3Toro npoBOAHT 3aMepBi $H3HHecxnx napaMerpoB 
npoAyxTHBHBix njiacTOB h nocrynaionxero b cxBa>KHHy njiacroBoro ^moHAa, nepeMeman Ha 
th6koh Tpy6e baojib nocAeAHHX xapoTaacHBra npn6op, a nocjie 3aBepmeHH)i 3aMepoB 
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npoBCwrr noflteM KapoTaaoioro npnGopa Ha noBepxHocn>, a TaKace aenaicepoBKy naicepa h 
ocymecTBJwiOT noin>eM kojiohhm Tpy6 co cTpyfiHHM HacocoM h naicepoM. 

5. Cnoco6 pa6ora no n.4, OTJiHHaKmpoicH tcm, hto npoBOAHT flononHHTCjibHoe 
HccJieAOBaHHe npo«yKTHBHi»ix iuiacTOB, fljw nero no rn6KOH Tpy6e nepe3 ee 
nep$opHpoBaHHbm hh>khhh ynacTOK 3aKaHHBaK)T b CKBa^HHy 3k*wkocti> c aHOMantHtiMH 
$H3HHecKHMH CBOHCTBaMH, HanpHMep, c aHOMam>HO bbicokhm ceneHHeM 3axBaTa TemiOBbix 

HeHTpOHOB, HJIH npOH3BO^HT XHMHHeCKyiO 06pa60TKy npHCKBa^CHHHOH 30HM npOffyKTHBHblX 

njiacTOB, 3aflaBjniBaa XHMHHecKHe peareHTM b npo^yicTHBHBie iuiacTM, nocjie nero 
npoH3BO/urr nccnenoBaHHe npoayicrHBHBix njiacTOB. 

6. Cnoco6 pa6oTBi no n.4, ornmzioujtf&csL TeM, hto HccneflOBaHHH nocpeacrBOM 
KapoTaacHoro npnoopa npoBOflOT KaK npn pa6oTaiomeM, TaK h npn Hepa6oTaiomeM CTpyimoM 
Hacoce. 


CKeaxuHHan cmpyuHan ycmaHoeKa u 
cnocod ee padombi npu Kapomaxe 
8opu30HmanbHbix CKeaxuH 
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CKeaxuHHaa cmpyuHan ycmaHoeKa u 
cnoco6 ee padombi npu napomame 
8opu30HmanbHbix cKeamuH 



Pe4>epaT 

Ckb£ukhhh£lh crpyfiHaa ycTaHOBKa h cnoco6 ee pa6oTbi npn KapoTaace ropH30HTani>HMX 

CKBaSCHH. 


H3o6peTeHHe othochtch k o6nacTH HacocHoft tcxhhkh. CKBa>KHHHaa crpyHHas 
ycTaHOBKa conepacHT ycTaHOBJieHHbie Ha kojiohhc Tpy6, naKep, crpyftHbiH Hacoc, b Kopnyce 
KOToporo pa3MemeHBi conno h Kawepa CMeuieHHa c nH4><|>y3opoM, a TaioKe bbhiojihch 
CTyneHMaTbm npoxoaHoii KaHan h, ycraHaBJiHBaeMbiH b CTyn eimaTOM npoxozmoM KaHane 
repMerH3HpyiomHn y3en c oceBbiM KaHanoM, npn stom nepe3 oceBoft Kanan 
repMeTH3Hpyioinero y3Jia nponymeHa c bo3mo>khoctbk> oceBoro nepeMeineHHa othochtcjibho 
repMeTH3Hpyiomero y3na ra6Kaa Tpy6a, Ha hhkhcm KOHne KOTOpofi ycTaHOBJieH KapoTaacHbm 
npn6op juw H3MepeHna $H3HHecKHX BemraHH, HanpHMep yuejibHoro sneicrpHHecKoro 
conpoTHBJieHHa ropHBix nopon, npn 3tom crpyHHbiH Hacoc ycxaHOBJieH Han nponyKTHBHbiMH 

P -AP 

njiacraMH cKBaaoffibi Ha paccroaHHH h, paBHOM h > — , rne h - BepraKajibHaa 

cocTaBJiaioinaa paccroaHHa ox CTpyftHoro Hacoca no nononiBbi nponyKTHBHbrx iuiacTOB, m; 
p M _ nnacTOBoe aaBJierae h/m 2 ; AP - MaKCHManBHO nonycTHMaa BCJiHHHHa nenpeccnH Ha 
npoflyKTHBHtra imacr, h/m 2 ; g - ycKopeHHe CBo6oaHoro naaeima m/c 2 ; a - nnoTHOCTb 

JKHflKOCTH B CKBaMOiHe KZ/m* , a CTpyHHBIH HaCOC BbHIOJIHeH CO CaenyKMHHMH COOTHOmeHHaMH 

pa3MepoB: oTHOineHHe anaMerpa Bxojmoro ceneHM KaMepbi cMeinemia D KC k nHaMeTpy 
BtixoflHoro ceneHHa coruia D c cocraBJiaeT or 1,1 no 2,4, OTHOineHHe «jihh&i KaMepbi 
cMemeHna L K k flHaMerpy Bxonnoro ce^emw KaMepbi CMeuieHHa D KC cocraBJiaeT ot 3 no 7, 
OTHOineHHe wiHHbi coiuia Lc k OTtaMeTpy ero BbixoflHoro ceneHHs D c cocTaBJiaer ot 1 ro 8, 
paccTOflHHe L ot Bbrxozmoro ceneHHfl coiuia ro BXonHoro ceneHHa KaMepbi CMemeHHa 
cocTaBJiaeT ot 0,3 ro 2 flHaMerpoB Bbrxonnoro ceneHHa conna D c , a ^yron a HaiaiOHa 
o6pa3yiomeH nn<j><i>y30pa k npononbHoft och «H<p<i>y3opa cocraBJiaeT ot 4 ro 14 . Cnoco6 
pa6oTbi cKBaacOTHofi crpyHHOH ycxaHOBKH 3aKjnoHaeTCfl b tom, hto cnycKaiOT b cKBaxanry Ha 
HacocHO-KOMnpeccopHbix Tpy6ax CTpyinibm Hacoc co cryneHWbiM npoxonHbiM KaHanoM b 
ero Kopnyce h pacnonoaceHHbiH HHJKe crpyHHoro Hacoca naKep c npoxonHbiM KaHanoM, npw 
flocTHmeHHH 3aaaHHOfi rjryoHHbi npoiraBoaaT pacnaKepoBicy naKepa, npsraeM nocnenHHfi 
ycraH aB jiHBaKDT Bbnne HccnenyeMbix nponyKTHBHbix iuiacTOB, naaee Ha nponyineHHofi nepe3 
repMeTH3HpyiomHH y3eji ra6KOH Tpy6e c nep(|>opHpoBaHHbiM hhjkhhm ynacncoM onycKaiOT no 
KOJiorae Tpy6'H ycTaHaBmroaiOT b 30He nponyKTHBHbix nnacroB pacnonoaceHHbiH Ha hhjkhcm 
KOHne ra6Kofl xpy6bi KapoTamibiH npn6op, npn 3tom b nponecce cnycKa b npoxonHOM 
KaHane crpyftHoro Hacoca ycraH aBJiHBaioT repMeTronpyioiiniH y3en, a b crBone cKBaacHHbi 
nocpencTBOM KapoTaxoioro Monyna npOH3BonsT perHCTpamno 4»ohobwx 3HaneHHH 
4»H3HHecKHX napaMeTpoB nponyKTHBHbix nnacTOB, noTOM no^aioT b conno CTpyftHoro Hacoca 
acHwcyio pa6oHyio cpeny, co3naBaa b nowiaKepHOM npocrpaHCTBe CKBaacHHbi pan pa3nHHHbrx 
no BenHHHHe ^enpeccHfi, h npn Kaxcnoii BeiuraHHe nenpeccnn H3M.epaioT ne6HT cKBaaaiHbi, 
nocne sroro npoBonflT 3aMepbi 4)H3inecKHX napaMeTpoB nponyKTHBHbix nnacTOB h 
nocrynaiomero b CKBa>KHHy nnacTOBoro fymonRa, nepeMeniaa Ha ra6KOH Tpy6e Bnonb 
nocnenHHX KapoTaacHbifi npn6op, a nocne 3aBepmeHHfl 3aMepoB npoBonaT nonbeM 
KapoTaacHoro npH6opa Ha noBepxHOCTb, a xaioKe nenaxepoBKy naKepa h ocymecTBnjnoT 
noAbeM kojiohhw Tpy6 co CTpyitebiM HacocoM h naKepoM. B pe3ynbTaTe nocTOraerca 
HHTeHCH^HKauHa pa6oT no HccnenoBaHino, HcnbrraHHio h nonroTOBKe cKBaaaiH b nepByio 
onepenb cKBasKHH ropHSOHTajibHbix h 6onbmoH KpHBH3Hbi, onTHMH3aima pacnonoaceHHa h 
pa3MepoB crpyjiiHoro Hacoca npn ero pa6oTe coBMecrao c KapoTaaeHbiM npnGopoM h 3a cner 
3Toro noBbnneHHe HanejKHOCTH pa6oTbi ckbedkhhhoh crpyHHOft ycraHOBKH. 
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